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ABSTRACT 

This inquisition is to abstraction the inert contents of 
fly bottom ash. Fly bottom ash is the biggest pollution 
in land. Fly bottom ash occupy more space and it 
causes land pollution. Utilization of fly bottom ash in 
different region. It is a material which capture and 
store atmospheric carbon-di-oxide. Fly ash is mostly 
used in construction works. Mixing of some minerals 
in fly ash like Calcium sulphate dihydrate and calcium 
hydrated and it will increase the ability of using fly 
bottom ash in construction works. The main reason 
for choosing the construction region is the maximum 
demand is on construction works now a days. Using 
calcium sulphate dehydrate and calcium hydrated for 
increasing the strength of bricks. Pollution made by a 
thermal industry are more and so using some 
technology to reduce it. 
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1. INTRODUCTION 

Coal dust has historically been collected as a waste 
product from industry. Coal dust is nothing but it is a 
fly ash. The bulky metals found in fly ash are toxic 
in nature. Disposing the fly ash is very difficult in 
coal-fired thermal power plant. Utilization of fly ash 
reduces the pollution and so fly ash been used in the 
manufacturing of raw materials like bricks. Fly ash 
bricks are lighter and stronger than clay bricks. Due to 
high strength, practically no breakage during 
transport and use. Cost of the production also reduced 
and pollution also controlled. 

2. GYPSUM 

Gypsum is the most common sulfate mineral. Gypsum 
is also a recycle material. Gypsum are used to reduce 
the usage of water consumption. Wet surface remains 
for more days to setting the bricks. 


3. LIME 

Fime is a calcium containing inorganic mineral in 
which oxides, hydroxide and predominate. Mixture of 
calcium oxide and water produce calcium hydroxide 
(lime). Fime are used in many industry purposes 
because mixture of fly ash with lime making material 
strong. The Figure 1.1 shows the production of lime 
stone. 


Figure 1.1 Production of lime stone 

4. METHOD OF MANUFACTURING 

The collection of materials is allowed to mix in the 
pan mixer and then it is carried by the conveyor to the 
machine. And then it is transferred to wooden rack 
there it is allowed to set for 2 days and also water is 
cured for 7 days. 

Then it is allowed to dry for 3 days. Then the good 
bricks are sorted and tested in the lab and finally it is 
dispatched. The Figure 1.2 shows the process of 
manufacturing. 
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Figure 1.2 Process of manufacturing 

5. MIXING PROPORTIONS 


Material 

Mass 

Fly ash 

60% 

Sand/Stone dust 

30% 

Lime+Gypsum 

10% 

Total formula of material 

100% 


Table 1.1 Mixing proportion 


Proportion 

Fly 

Ash 

(%) 

Lime 

(%) 

Gypsum 

(%) 

Quarry 

Dust 

(%) 

1 

15 

30 

02 

53 

2 

20 

25 

02 

53 

3 

20 

30 

02 

48 

4 

25 

20 

02 

53 

5 

30 

15 

02 

53 

6 

35 

10 

02 

53 

7 

40 

05 

02 

53 


Table 1.2 Various mix proportion 

COMPRESSIVE STRENGTH: 


Ertugrul Esmeray, Mustafa Atis (2019) Fly ash 

bricks are manufacture by waste product from thermal 
industry. Table 1.1 shows the mixing proportion of fly 
bottom ash bricks. Bricks are manufactured with 
correct composition. It should be tested in different 
way for improving the property and strength. 
Chemical products are added for improving the 
strength. Waste products are added for reducing 
pollution caused by more industry. Fly ash bricks are 
used in construction field for reducing the pollution. 
Fly ash bricks are strong when compared to the 
normal bricks. 

Y. Deng, B. Gong et al (2018) Municipal tab solid 
waste has become a global environmental issue. There 
are many waste products in our environment, among 
that Fly ash is also one of the wastes. Table 1.2 shows 
the various mix proportions. Fly ash is mainly used in 
construction works. Fly ash is used in many places to 
reduce the pollution. The above table 1.3 shows the 
compressive strength (N/mm“). Lime stone and fly 
ash are mixed together in correct composition to 
increase the strength of the fly ash bricks. 

Sivakumar Naganathan, Almamon Yousef Omer 
Mohamed (2015) Conventional clay bricks absorbs 
more percentage of water when compared to fly ash 
bricks. More curing will lead to higher damage on fly 
ash bricks. Curing on bricks for three days will 
increases the brick strength. The result shows that the 
better performance compared to conventional clay 
bricks in the properties investigated. 

Tayfun Qigek, Yasin Qin^in (2015) In this study, fly 
ash is also used as a coal combustion product. Many 
tests are used to check the quality of the fly ash bricks 
like compression test, hardness test, shape and size 
test, etc. To test the size of the fly ash bricks it is 
compared with the real size bricks and it is adjusted 
according to the real size of the conventional bricks. 


Proportion 

7 Days 
(N/Mm 2) 

14 Days 
(N/Mm 2) 

21 Days 
(N/Mm 2) 

1 

1.98 

3.95 

7.91 

2 

1.68 

3.36 

6.78 

3 

1.81 

3.43 

6.97 

4 

1.44 

3.08 

5.98 

5 

1.22 

2.43 

5.34 

6 

1.03 

1.97 

5.04 

7 

1.12 

2.23 

5.14 

Table 1.3 Compressive strength (] 

N/mm 2 ) 


Ayse Bicer (2018) Fly ash are used in construction 
field for reducing the pollution of the fly ash. Industry 
near township reduces the cost of the transportation, 
cost for making brick is low but purchasing and 
transportation of the material cost is more. 

Abdallah Dindi,_Dang Viet Quang (2019) Fly ash 

bricks store the carbon di oxide gas. carbon di oxide is 
the one of the dangerous gas and It will affect the 
people. This project helps to store the carbon-di-oxide 
and reduce the pollution caused by thermal power 
plant. 
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Shamiso Masuka,_Willis Gwenzi (2018) Standards 
engineering specification for low-density clay 
masonry units, while the cost was 50% lower than that 
of cement stabilized bricks, demonstrating the low- 
cost of the UEBs. In summary, the results demonstrate 
that improved low-cost UEBs can be developed by 
incorporating lime, coal fly ash and wood aggregates, 
but a little cement (4%) may be required to increase 
the wet compressive strength. 

C. Fernandez-Pereira, J.A. de la Casa (2011) Some 
mechanical and environmental properties of ash 
gasification bricks were studied and compared with 
typical values for commercial bricks. The results lead 
us to conclude that the bricks could be used 
commercially as low-density clay masonry units with 
a good thermal insulating capacity and, therefore, the 
potential for commercial development is promising. 
In addition, the environmental benefit of waste 
gasification added to the ash utilization makes the 
overall process more attractive. 

Ravi Kumar, Najia (2015) The cost of conventional 
bricks is increasing day by day. The conventional 
bricks are suitable for efflorescence and also the 
conventional bricks will absorb more amount of 
water. These bricks will cause emission of harmful 
gases. To overcome this problem many materials are 
used to make bricks with less harmful and also at low 
cost. And also, it should be less weight than the 
conventional bricks. Fly ash is one among the 
material. 

Gang Xu, Xianming Shi (2018) 

Fly ash bricks are should be maintained at respective 
temperature because over heated causes bricks 
damaged. When temperature are more means 
Ordinary bricks are not damaged, in case of fly ash 
bricks easily got damaged. Fly ash bricks should be 
dried for one week for better setting of bricks. Fly ash 
bricks should be curing for three days. 

Safeer abbas, Muhmmad A.Saleem(2016) 

Waste products are converted into useful material for 
to maintain the pollution. Recycle the waste product 
into useful product. Our project discusses the main 
pollution that is land pollution. It was main pollution 
caused by the thermal industry. Thermal industry 
produces more pollution like air, land, water etc., so 
this project reduce the land pollution caused by the 
thermal industry. 


Syakirah afiza mohammed and mohammed rehan 
karim 

Coal bottom ash increase more when compared to last 
year so usage of bottom fly ash increases and so it 
will be same or otherwise pollution become more and 
cause more damaged to environment. Recycle of the 
waste product (bottom ash) should be increased for 
reducing the pollution. Fly bottom ash is less in 
weight and it will occupy more space. Whenever 
usage of fly ash is reduced means pollution are 
increased and so it cause above pollution. 

Yueyi gao, Chuanlin hu(2016) 

Replacing the Portland instead of fly ash brick 
increase the cost. Strength of the fly ash is more when 
compared to the ordinary bricks. Cost of the fly ash 
bricks are less when compared to ordinary bricks. 
Weight of the fly ash bricks are more when compared 
to ordinary bricks. More tests are taken for the 
comparison that is compressive strength test, water 
absorption test, efflorescence test, hardness test, size, 
shape and color test, soundness test and structure test 
are taken for finding the which one is best brick. 

Conclusion 

The utilization of coal bottom ash is one of the 
options to reduces the environmental problems related 
to the disposal of bottom ash. This process also helps 
in converting industrial waste material into quality 
building material is a moderate solution for the 
pollution issues. The project very useful to reuse the 
waste (unwanted), pollutant material into industrial 
product. 

Reference 

1. Duan.P, Yan, C., Fuo, W., Zhou, W., 2016.Effects 

of adding nano-Ti02 on compressive strength, 
drying shrinkage, carbonation and micro structure 
of fluidized bed fly ash based geopolymer paste. 
Constr. Build. Master. 106, 115-125. 

http: //dx. doi .org/10.1016/j. conbuildmat .2015.12.0 
95. 

2. Ertugal Esmeay, Mustafa Atis, Utilization of 
sewage sludge, oven slag and fly ash in clay brick 
production (2019). 

3. Y.Deng, B.Gong, Sustainable utilization of 
municipal solid waste incineration fly ash for 
ceramic bricks with eco friendly biosafety (2018). 

4. Sivakumar Naganathan, Almamon Yousef omer 
Mohamed, Performance of bricks made using fly 
ash and bottom ash (2015). 


@ IJTSRD I Available Online @ www.ijtsrd.com I Volume - 3 I Issue - 1 I Nov-Dec 2018 


Page: 1280 




International Journal of Trend in Scientific Research and Development (IJTSRD) ISSN: 2456-6470 


5. Tayfun cicek, Yasin cincin, Use of fly ash in 
production of light weight building bricks (2015). 

6 . Ayse Bicer (2018), Effect of fly ash particle size 
on thermal and mechanical properties of fly ash- 
cement composites. 

7. Abdallah Dindi,_Dang Viet Quang (2019). 

Applications of fly ash for CO 2 capture, 
utilization, and storage. 

8 . Shamiso Masuka,_Willis Gwenzi (2018), 

Development, engineering properties and potential 
applications of unfired earth bricks reinforced by 
coal fly ash, lime and wood aggregates. 

9. M.A. Musthafa, K. Janaki, G. Velraj Microscopy, 
porosimetry and chemical analysis to estimate the 
firing temperature of some archaeological 
potterysherds from India. Microchem. 
J., 95 (2) (2010),pp. 31114.org/10.1016/j.microc.2 
010.01.006. 

10. A.C.S. Alcantara, M.S.S. Beltrao, H.A. Oliveira, I. 

F. Gimenez, L.S. BarretoCharacterization, of 
ceramic tiles prepared from two clays from 
Sergipe — Brazil.Appl. Clay Sci., 39 (3- 

4) (2008), pp. 160- 

165 .org / 10.1016/j .clay.2007.05.004 

11. N. Mazlum, S. Mazlum, E. ve OztiirkNew 

Developments in the Assessment of Treatment 
Sludges.Yildiz Technical University, 

12. Istanbul, Solid Waste Management Symposium in 
Turkey (2009). 

13. C.W. Chu, C.S. Poon, R.Y.H. CheungCharacteriza 
tion of raw sludge, chemically modified sludge 
and anaerobically digested sludge in Hong 
Kong.WaterSci.Technol., 38 (2) (1998), 

pp. 2532.org/10.1016/S02731223(98)00428-4. 

14. G.U. £elebi“Usage Properties for Building 
Materials and Construction”, Gazi University, 
faculty of Engineering and Architecture, 
Department of Architecture. Lecture 
Notes, Ankara (2007) 

15. B. Gong, Y. Deng, Y. Yang, S.N. Tan, Q. Liu, W. 
Yang.Solidification and biotoxicity assessment of 
thermally treated municipal solid waste 
incineration (MSWI) fly ash.Int. J. Environ. Res. 
Publ. Health, 14 (2017), p. 626. 

16.1. Ponsot, E. Bernardo, E. Bontempi, L. Depero, R 
. Detsch, R.K. Chinnam, A.R. Boccaccin. ecycling 
of pre-stabilized municipal waste incinerator fly 


ash and soda-lime glass into sintered glass- 
ceramics, 

toxicity.J. Clean.Prod. 89 (2015),pp. 224230.https: 
//doi.org/10.1016/j.jclepro.2014.10.091. 

17. P.-W. Chen, Z.-S. Liu, M.-J. Wun, C.- 

L. Ran.Evaluating the mutagenicity of leachates 
obtained from the bottom ash of a municipal solid 
waste incinerator by using a Salmonella reverse 
mutation assay. Chemosphere, 124 (2015), pp. 70- 
76.https ://doi.org/ 10.1016/j .chemosphere.2014.11. 
013. 

18. M. Guarient, S.M. Cardozo, L. Borgese, G.R. Lira 

, L.E. Depero, E. Bontempi, M. Presta.COSMOS- 
rice technology abrogates the biotoxic effects of 
municipal solid waste incinerator residues. 
Environ. Pollut., 214 (2016), 

713721.https://doi. 0 rg/lO.lOl 6 /j.envpol.2016.04.0 
53. 

19. K.L. Lin, B.Y. Chen. Understanding biotoxicity 
for reusability of municipal solid waste incinerator 
(MSWI) ash.J. Hazard Mater., 138 (2006), pp. 9- 
15.https://doi. 0 rg/lO.lOl 6 /j.jhazmat.2006.05.068. 

20. M.-H. Wu, C.-L. Lin, W.-Y. Zeng. Effect of waste 

incineration and gasification processes on heavy 
metal distribution. Fuel Process. 
Technol., 125 (2014), pp. 67- 

72.https://doi. 0 rg/lOTOl 6 /j.fuproc.2014.03.027. 

21. Z. Haiying, Z. Youcai, Q. Jingyu. Utilization of 
municipal solid waste incineration (MSWI) fly ash 
in ceramic brick: product characterization and 
environmental toxicity. Waste Manag., 31 (2011), 
pp.331341.https://doi. 0 rg/lO.lOl 6 /j.wasman.2010. 
10.017. 

22. J. Tai, W. Zhang, Y. Che, D. Feng. Municipal 
solid waste source-separated collection in China: a 
comparative analysis. Waste Manag., 31 (2011), 
pp. 16731682.https://doi. 0 rg/lO.lOl 6 /j.wasman.20 
11.03.014. 

23. M.N. Alam, M.M.H. Miah, M.I. Chowdhury, M. 
Kamal, S. Ghose, R. Rumi.Attenuation 
coefficients of soils and some building materials 
of Bangladesh in the energy range 276-1332 keV. 
Appl. Radiat. Isot., 54 (2001), pp. 973-976. 

24. M.I. Awadallah, M.M. Imran. Experimental 
investigation of y-ray attenuation in Jordanian 
building materials using HPGe-spectrometer. J. 
Environ. Radioact., 94 (2007), pp. 129-136. 


@ IJTSRD I Available Online @ www.ijtsrd.com I Volume - 3 I Issue - 1 I Nov-Dee 2018 


Page: 1281 




International Journal of Trend in Scientific Research and Development (IJTSRD) ISSN: 2456-6470 


25. K.S. Mann, B. Kaur, G.S. Sidhu, A. Kumar.Invest 
igations of some building materials for y-rays 
shielding effectiveness.Radiat. Phys. 

Chem., 87 (2013), pp. 16-25. 

26.1. Akkurt, C. Basyigit, S. Kilincarslan, B. Mavi.Th 
e shielding of y-rays by concretes produced with 
barite.Prog. Nucl. Energy, 46 (2005), pp. 1-11. 

27. C. Ipbiiker, H. Nulk, V. Gulik, A. Biland, A.H. Tk 
aczyk.Radiation shielding properties of novel 
cement-basalt mixture for nuclear energy 
applications.Nucl. Eng. Des., 284 (2015), pp. 27- 
37. 

28. S. Singh, A. Kumar, D. Singh, S. K. Thind, G. S. 
Mudahar. Barium-borate-fly ash glasses: as 
radiation shielding materials. Nucl. Instrum. 
Methods B, 266 (2008), pp. 140-146. 

29. N. Kuck, Z. Tumsavas, M. Cakir.Determining 
photon energy absorption parameters for different 
soil samples.J. Radiat. Res., 54 (2013), pp. 578- 
586. 

30. G.S. Mudahar, H.S. Sahota.Soil: a radiation 

shielding material.Int. J. Radiat. Appl. Instrum. 
Appl. Radiat. Isot., 39 (1988), pp. 21-24. 

31. H.E. Hassan, H.M. Badran, A. Aydarous, T. Shars 
har.Studying the effect of nano lead compounds 
additives on the concrete shielding properties for 
y-rays.Nucl. Instrum. Methods Phys. Res. 
B, 360 (2015), pp. 81-89. 

32. G.S. Mudahar, S. Modi, M. Singh.Total and 
partial mass attenuation coefficients of soil as a 
function of chemical composition.Int. J. Radiat. 
Appl. Instrum. Appl. Radiat. Isot., 42 (2004), 
pp. 13-18. 

33. K.S. Mann, A. Rani, M.S. Heer.Effect of low- 
Z absorber's thickness on gamma-ray shielding 
parameters.Nucl. Instrum. Methods A, 797 (2015), 
pp.19-28. 

34. K. Komnitsas, D. Zaharaki, A. Vlachou, G. Bartza 
s, M. Galetakis.Effect of synthesis parameters on 
the quality of construction and demolition wastes 
(CDW) geopolymers. Adv. Powder 
Technol., 26 (2015), pp. 368-376. 

35. N.R. Rakhimova, R.Z. Rakhimov. Alkali- 

activated cements and mortars based on blast 
furnace slag and red clay brick waste. Mater. 
Design, 85 (2015), pp. 324-331. 


36. L. Reig, M.M. Tashima, L. Soriano, et al. Alkaline 
activation of ceramic waste materials.Waste 
Biomass Valor., 4 (2013), pp. 729-736. 

37. L. Reig, L. Soriano, M.V. Borrachero, J. Monzo, J 
. Paya. Properties and micro structure of alkali- 
activated red clay brick waste.Constr. Build. 
Mater., 43 (2013), pp. 98-106. 

38. Z. Sun, H. Cui, H. An, D. Tao, Y. Xu, J. Zhai, Q. 
Li. Synthesis and thermal behaviour of 
geopolymer-type material from waste 
ceramic.Constr. Build. Mater., 49 (2013), pp. 281- 
287. 

39. P. Nath, P. Sarker, Effect of alkaline activator 
properties on the fly ash based geopolymer 
concrete for ambient curing condition, in: 
Concrete 2013: Proceedings of the 26th Biennial 
National Conference of the Concrete Institute 
Australia, 2013. 

40. D. Adak, M. Sarkar, S. Mandal, Effect of nano¬ 
silica on strength and durability of fly ash based 
geopolymer mortar, Constr. Build. Mater. 70 
(2014)453-459. 

41. S. Zeng, J. Wang, Characterization of mechanical 
and electric properties of geopolymers synthesized 
using four locally available fly ashes, Constr. 
Build. Mater. 121 (2016) 386-399. 

42. Power plant bottom ash and fly ash”, Asian 
Journal of Civil Engineering, 2012. 

43. M.Narmatha, R. Aruna, M.Saraswathi 
“Strengthening of Fly Ash Bricks by Ironite” 
(May- Jun. 2014). 

44. ASTM D698, Standard Test Methods for 
Laboratory Compaction Characteristics of Soil 
Using Standard Effort, (2012).West 
Conshohocken, PA. 

45. B. Celaura, et al. Design procedures for soil-lime 
stabilization for road and railway embankment: 
part 1 review design methods. Soc. Behav. 
Sci., 53 (2012), pp. 755-764. 

46. A. Kumar, et al. Influence of fly ash, lime, and 
polyester fibers on compaction and strength 
properties of expansive soil. J.Mater. Civ. 
Eng., 19 (2007), pp. 242-248. 

47. ASTM D1140-17 Standard Test Methods for 
Determining the Amount of Material Finer than 
75-pm (No. 200) Sieve in Soils by Washing. 


@ IJTSRD I Available Online @ www.ijtsrd.com I Volume - 3 I Issue - 1 I Nov-Dee 2018 


Page: 1282 




International Journal of Trend in Scientific Research and Development (IJTSRD) ISSN: 2456-6470 


ASTM International, West Conshohocken 
PA (2017). 

48. V.R.K. Rao, M.M.M. Sarcar Tribological 

properties of aluminum metal matrix composites - 
AA7075 reinforced with titanium carbide (TiC) 
particles. Int J Adv Sci Technol, 88 (2016), 
pp. 13-26. 

49. K.P. Kumar, M.G. Krishna, J.B. Rao, N.R.M.R. B 
hargava. Fabrication and characterization of 2024 
A1 - high entropy alloy composites. J Alloys 
Compd, 640 (2015), pp. 421-427. 

50. F. Ocampoa, B. Louisa, L. Kiwi-Minskerb, A.C. 
Rogera, Appl. Catal. A 392 (2011) 36-44. 

51. M.V. Sivaiah, S. Petit, M.F. Beaufort, D. Eyidi, J. 
Barrault, C. Batiot-Dupeyrat, S.Valange, 
Micropor. Mesopor. Mater. 140 (2011) 69-80. 

52. Bai, S.T., Chang, S.H., Duh, J.M., Chang, M.B., 
2017. Characterization of PCDD/Fs and dioxin¬ 
like PCBs emitted from two woodchip boilers in 
Taiwan. Chemosphere. 189, 284.290. 

53. Bidleman, T.F., Helm, P.A., Braune, B.M., 

Gabrielsen, G.W., 2010. Polychlorinated 

naphthalenes in polar environments - a review. 
Sci. Total Environ. 408,2919-2935. 

54. Chen, C.L., Tang, S.T., Zhu, J., 2017. 

Atmospheric PM2.5 and polychlorinated 
dibenzop-dioxin and dibenzofuran in a coastal 
area of central Taiwan. Aerosol Air Qual.Res. 17, 
2829-2846. 

55. Die, Q., Nie, Z., Fang, Y., Yang, Y., Gao, X., 
Tian, Y., He, J., Liu, F., Huang, Q., Tian,S.,2016. 
Seasonal and spatial distributions of atmospheric 
polychlorinated naphthalenes in Shanghai, China. 
Chemosphere 144, 2134-2141. 

56. Hogarh, J.N., Seike, N., Kobara, Y., Masunaga, 
S., 2013. Seasonal variation of atmo-spheric 
polychlorinated biphenyls and polychlorinated 
naphthalenes in Japan. Atmos. Environ. 80, 275- 
280. 

57. Hu, J., Zheng, M., Liu, W., Li, C., Nie, Z., Liu, 
G., Zhang, B., Xiao, K., Gao, L., 2013. 

58. Xu, Y., Li, J., Chakraborty, P., Syed, J.H., Malik, 
R.N., Wang, Y., Tian, C., Luo, C.,Zhang, G., 
Jones, K.C., 2014. Atmospheric polychlorinated 
naphthalenes (PCNs) in India and Pakistan. Sci. 
Total Environ. 466-467, 1030-1036. 


59. Xue, L., Zhang, L., Yan, Y., Dong, L., Huang, Y., 
Li, X., 2016. Concentrations and patterns of 
po561ychlorinated naphthalenes in urban air in 
Beijing, China. Chemosphere 162, 199-207. 

60. Zhu, Q., Zhang, X., Dong, S., Gao, L., Liu, G., 

Zheng, M., 2016. Gas and particle size 

distributions of polychlorinated naphthalenes in 
the atmosphere of Beijing, China. Environ. Pollut 
212, 128-134. 

61. Arunkumar.G I Dr.P. Navaneetha Krishnan 
"Experimental Enhancement of Heat Transfer 
Analysis on Heat Pipe using Si02 and Ti02 Nano 
Fluid" Published in International Journal of Trend 
in Scientific Research and Development (ijtsrd), 
ISSN: 2456-6470, Volume-2 I Issue-4 , June 2018 

62. Navaneethakrishnan G, Selvam V, Julyes SJ. 
Development and mechanical studies of 
glass/banana fiber hybrid reinforced silica nano 
particles with epoxy bio-nanocomposites. J Chem 
PharmSci 2015; 7, 197-199. 

63. V. Selvam, P. Senthil Kumar, G. Navaneetha 
Krishnan, G.T. Senthil Andavan,Photocatalytic 
degradation of organic contaminants by g- 
C3N4/EPDM nanocomposite film: Viable, 
efficient and facile recoverable. 

64. R. Praveen Kumar, G. Navaneetha Krishnan, V. 
Venkadesh, N. Premkumar, "Dual Side Water 
Pumping System using Scotch Yoke 
Mechanism", Indian Journal of Science and 
Technology , vol. 8, no. 36, 2015. 

65. P. Alagarsamy, G.N. Krishnan, S.M. Chen, T. 
Kokulnathan, T.W. Chen, N. Raja, X. Liu, I.S. 
Hong and V. Selvam, Int. J. Electrochem. Sci., 12 
(2017)6842. 

66. P. Parameswaran, A. Godwin Antony, S. Dinesh, 
K. Radhakrishnan, Experimental study on 
mechanical and corrosion characteristics of nab 
alloy with the addition of chromium, Materials 
Today: Proceedings, Volume 5, Issue 2, Part 2, 
2018, Pages 8089-8094, ISSN 2214-7853. 

67. Rameshbabu, A., Parameswaran, P., Vijayan, V., 

et al. (2017). Diffraction, microstructure and 
thermal stability analysis in a double phase 
nanocrystalline A120Mg20Ni20Cr20Ti20 high 
entropy alloy. Journal of the Mechanical Behavior 
of Materials, 26(3-4), pp. 127-132. Retrieved 
14 Nov. 2018, from doi: 10.1515/jmbm-2017- 

0021 


@ IJTSRD I Available Online @ www.ijtsrd.com I Volume - 3 I Issue - 1 I Nov-Dee 2018 


Page: 1283 




International Journal of Trend in Scientific Research and Development (IJTSRD) ISSN: 2456-6470 


68. P. Sakthivel, G. Arunkumar , P. Navaneetha 
Krishnan , R. Ramkumar and P. Parameswaran 
(2018), Experimental Heat Transfer Analysis on 
Heat Pipe using Sio2 and Tio2 Nano Fluid, 
Journal of Applied Fluid Mechanics, Vol. 11, 
Special Issue, pp. 91-101, 2018. ISSN 1735-3572 
EISSN 1735-3645. 

69. Arunkumar. G I Jai Kumaresh. B I Arokia Jerome. 
D I Parameswaran. P I Rajkumar. T "Experimental 
Investigation on Mineral Content of Fly Bottom 
Ash and Strength Characteristics of Fly Bottom 
Ash Bricks - A Review" Published in 


International Journal of Trend in Scientific 
Research and Development (ijtsrd), ISSN: 2456- 
6470, Volume-3 I Issue-1 , December 2018, 
URF: http://www.ijtsrd.com/papers/ijtsrdl9064.pd 
f. 


70. Parameswaran, P & Rameshbabu, A.M. & 
Navaneetha Krishnan, G & Yogeshwaran, R & 
Ramkumar, R. (2018). Study of the corrosion 
properties in a hot forged Cu-Al-Ni alloy with 
added Cr. Journal of the Mechanical Behavior of 
Materials. 27. 10.1515/jmbm-2018-0016. 


@ IJTSRD I Available Online @ www.ijtsrd.com I Volume - 3 I Issue - 1 I Nov-Dee 2018 


Page: 1284 




